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1. Accompanying this order is a verified true 
copy of the prior application as originally 
filed with executed Declaration and Power of 
Attorney. 

2 . please prepare a copy of the prior 
application. 

3. Cancel original claims - 

4. The filing fee is calculated below: 

CLAIMS AS FILED, INCLUDING ANY CLAIMS 
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A check in the amount of 51,426.00 to cover 
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associated with this communication or credit 
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#622/40901CO) . 

X Any additional filing fees 

required under 37 C.F.R. 1.16. 

X Any patent application 

processing fees under 3 7 
C.F.R. 1.17. 
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overpayment to Depos it Account No. 05-1323 
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X Any patent application 

processing fees under 3 7 
C.F.R. 1.17. 

X Any filing fees under 3 7 

C.F.R. 1.16 for presentation 
of extra claims . 

_X 9 . Amend the specification by inserting before 

the first line the sentence: --This is a 
continuation of application Serial No. 
08/530,778, filed September 19, 1995.-- 

10. A verified statement of small entity status 

(copy attached) was filed on / 

in the prior application and status as a small 
entity is still proper and desired. 

11. New formal drawings are being filed 

herewith, consisting of sheets (s) , 

depicting Figures . 

12. Priority of Application No. 4117969, filed in 

Germany on May 31, 1991, is hereby claimed 
under 35 U.S.C. 119. Priority of U.S. Patent 
No. 5,245,73 6 for which the prior application, 
U.S. Serial No. 08/530,778, was a reissue 
application and which was patented on 
September 21, 1993 is also hereby claimed. 

13 . A certified copy of each said priority 

document was filed in application Serial No. 
, on • 

X 14. The prior reissue application is assigned to 

Balzers Aktiengesellschaf t . 
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_X 15. The power of attorney in the prior application 

is to: 

Herbert I. Cantor, Reg. No. 24,392; James F. 
McKeown, Reg. No. 25,406; Donald D. Evenson, 
Reg. No. 26,160; Joseph D. Evans, Reg. No. 
26,269; Gary R. Edwards, Reg. No. 31,824; 
Jeffrey D. Sanok, Reg. No. 32,169; and 

X a. The power appears in the 

original application 
papers in the prior 
application . 

b. Since the power does not 

appear in the original 
application papers, a 
copy of the power in the 
prior application is 
enclosed. 

c . Attached is a duplicate 

of a Supplemental 
Declaration which was 
filed in the prior 
app 1 i c at i on to overcome 
informalities . 

X d. Address all future 

correspondence to : 

EVENSON, McKEOWN, EDWARDS 

& LENAHAN, P.L.L.C. 
1200 G Street, N.W. 
Suite 700 

Washington, DC 20005-3814 

X 16 Form PTO-892 and PTO-1449 listing prior art 

made of record in the prior applicatxon xs 

attached. A copy of each of the lxsted 
references should be available xn the prxor 
application file. 

17. A Preliminary Amendment is being filed 
herewith. 

X 18.1 hereby verify that the accompanying 

' application papers are a true copy of prior 
application Serial No. 08/530,778, as 
originally filed on September 19, 1995. 

The undersigned declares further that all statements made 
herein of his own knowledge are true and that all statements made 
on information and belief are believed to be true; and further 
that these statements were made with the knowledge that wxlltul 
false statements and the like so made are punishable by fxne or 
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imprisonment, or both, under Section 10 01 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issuing 
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VACUUM PROCESS APPARATUS 

BACKGROUND OF THE INVENTION 
1* Field of the Invention 

The present invention relates to a vacuum process 
apparatus of the kind, including at least two stations for 
treating or handling the workpiece, and a transport 
device with conveyor means thereon, each for trans- 
porting at least one workpicce from station to station. 

Z Description of the Prior Art 

The Gennan specification DE-A-24 54 544 and "Pa- 
tent Abstracts of Japan**, Nov. 28, 1989, voL 13, no. 532, 
JP-A2 1-218 627, disclose as an example such a vacuum 
process apparatus which includes at least two stations, 
each comprising an opening for an article, the openings 
each determining an opening area with surface normal 
A« perpendicular to the opening area F such as illus- 
trated in FIG. 1 for sake of clarity. The said apparatus 
further includes a transport device which is supported 
and driven to rotate around a space axis as rotational 
axis and includes at least one conveyor portion for an 
article, whereby the conveyor portion is moved consec- 
utively to and from the openings of the stations. 

In contrary to the design of the apparatus according 
to the JP-1-218627, the transport device of which com- 
prising only one conveyor portion for an article and 
whereat the conveyor portion is rigidly fixed on a rotat- 
able cylinder forming the transport device, the appara- 
tus according to the German patent no. 24 54 544 com- 
prises four conveyor portions for articles. These con- 
veyor portions are additionally movable with respect to 
the transport device. By means of a driving plunger 
there is realized for each conveyor portion an individual 
drive for moving the said conveyor portion of the trans- 
port device relative to a respective station. 

Thus, according to the apparatus of the German pa- 
tent no. 24 54 544, the conveyor portion may be posi- 
tioned at different positions with respect to a respective 
station, according to the specific requirements of a pro- 
cess performed at the station considered, up to provid- 
ing for a sealing closure of the said opening by means of 
the conveyor portion. 

Provision of the said driving plungers which are led 
through the wall of the vacuum recipient has different 
drawbacks: 

a) For every driving plunger there must be provided 
a dynamic gliding vacuum seal which results in a con- 
siderable additional expenditure for the apparatus in 
view of vacuum technical requirements for such dy- 
namic seals. 

b) The said driving plungers are individually associ- 
ated to respective stations. Thus, if an apparatus or 
vacuum plant shall be changed by changing the number 
of process stations mounted thereon and especially shall 
be changed by raising the number of such process sta- 
tions provided, the complete apparatus with its vacuum 
recipient must be changed according to the changing 
number of vacuum tight mounted driving plungers. 

It is a first object of the present invention to remedy 
these drawbacks and to provide a vacuum process appa- 
ratus which comprises a self-comprised transport de- 
vice which may flexibly be used for a great number of 
different apparatus configurations with respect to the 
number of the process stations provided. 

The design of vacuum process apparatuses according 
to the DE-A-24 54 544 which have established them- 
selves on the market has the further drawback that the 



rotational axis around which the transport dey^ is 
rotatable extends parallel to the normals of the op^ng 
areas. Thereby the openings of the stations are *stra> 
ated cquidistantly around the rotational axis i*. toe 
5 rotational axis of the transport device, so that, as an 
advantage, the openings of the stations ombe served 
solely by a pivoting movement of the transport device 
around the rotational axis. Nevertheless, it is ^^advan- 
tageous that when designing the vacuum process appa- 
10 ratus, there is a restriction in constructional freedom, in 
that the individual stations must be located with the said 
normals of their opening areas extending parallel to the 
rotational axis of the transport device. This necessitates 
that the stations must be arranged in one given onenta- 
15 tion with respect to the transport device, possibly may 
be provided at both sides of the plane swept over by the 
transport device of said DE-A-24 54 544. 

It is thus a further object of the present invention to 
remedy this drawback and to provide a vacuum process 
20 apparatus with a transport devicc-to station openings- 
relation which allow a significantly improved construc- 
tional freedom for such apparatus. 

SUMMARY OF THE INVENTION 
25 It is thus a first object of the present invention to 
provide a vacuum process apparatus of the kind men- 
tioned above which comprises a transport device which 
may be used flexibly for different apparatus configura- 
30 tions as concerns number of treating or handling sta- 
tions provided thereon. 

It is a further object to provide a vacuum process 
apparatus which gives a high degree of construcUonal 
freedom with respect to the arrangement of the said 
35 stations as concerns their orientation in space and espe- 
cially the spatial arrangement of their respective open- 
ings. Thereby it shall be made possible to vastly increase 
the compactness of such process apparatuses, thereby 
optimizing assembly, disassembly, operation cycle time 
40 c tc. 

A further object of the invention is to provide a vac- 
uum process apparatus for processing at least one work- 
piece, comprising at least two stations for treating or 
handling said workpiece, and having each at least one 
45 opening for the workpiece; a transport device rotatable 
around an axis; a drive arrangement for rotating said 
transport device; at least two conveyor means arranged 
at said transport device for at least one workpiece each; 
driving means at said transport device respectively 
50 coupled to said conveyor means to individually move 
said conveyor means relative to said transport device 
towards and from said openings. 

By providing such a vacuum process apparatus the 
« disadvantages of the prior art apparatus as concerns 
5 lack of flexibility with respect to arranging more or less 
of the said stations at the apparatus are remedied and 
further the self-contained transport device with con- 
vevor means and said driving means enables to dnve 
said conveyor means without necessity of fnctional 
seals at the process apparatus vacuum chamber wall, 
through which, according to prior art, such driving 
means did act on the conveyor means of the known 
transport device. . 
65 It is still an object of the present invention to provide 
said apparatus with openings defining an opening area 
each, the normals on said areas being warped with re- 
spect to said rotational axis. 
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said transport arms will suffice to respectively serve the 
station openings. 

Even in this case it is still possible to stagger the 
openings of the stations along different great circles of 
5 the conical trajectory surface. This is nevertheless not 
always necessary and may lead to problems in that 
stations staggered on different great circles and with 
openings along the same generatrix and thus substan- 
tially aligned in generatrix direction may cover each 
w other/ making access to the said openings by said con- 
veyor means more difficult 

It is, thus, a further object of the invention to provide 
a vacuum process apparatus in which the said openings 
of the stations are located substantially along one single 
^ great circle of the trajectory cone surface. 

It is stiH a further object of the present invention to 
provide a vacuum process apparatus in which the sta- 
tions communicate by the said openings with the inside 
of a chamber, said transport device residing within the 
20 said chamber. On one hand, by such a design the trans- 
port device is protected and further the danger of con- 
tamination of the atmosphere prevailing within the 
stations is decreased because, as mentioned, the open- 
25 ings of the stations communicate with the chamber. 
Depending from the desired process or treatment 
performed within the respective stations, it is a further 
object to provide the vacuum process apparatus which 
comprises gas inlet means and pumping means, at least 
at one of the said stations and of the said chamber. 

By providing such gas inlets and pumping means 
selectively at the said stations and/or the said chamber, 
one has the freedom to perform with the apparatus 
different vacuum processes which are allowed or are 
35 not allowed to influence each other by atmosphere 
communication. 

It is yet a further object of the invention to provide an 
apparatus whereon at least one of said conveyor means 
is coupled to a seal member for sealingly dosing the 
40 opening of at least one of the said stations. Thereby it 
becomes possible to sealingly close the respective sta- 
tion which is advantageous if in that station a vacuum 
process shall be performed which necessitates a clearly 
defined gaseous atmosphere. The seal member may be 
45 formed by a plate-like member of the conveyor means. 
Further, the said plate or disk-like member may form 
one door of a charging or discharging load lock for a 
workpiece to be charged or discharged with respect to 
the said chamber or the said plate may be the workpiece 
50 support feeding the workpiece through the station 
opening of a sputtering station whereby the seal mem- 
ber sealing the sputtering station against the chamber 
wherein the transport device is disposed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be better understood and objects 
other than those set forth above, will become apparent 
when consideration is given to the following detailed 
description thereof. Such description makes reference 
to the annexed drawings wherein: 

FIG. 1 is a schematic illustration for explaining the 
relative position of opening, opening area and of the 
normal thereon; 

FIG. 2 is a sectional view of a presently preferred 
embodiment of the inventive vacuum process appara- 
tus; 

FIG. 3 is an illustration of an apparatus according to 
FIG. 2 or 4, resp. having a trajectory cone surface with 
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a cone angle of the cone of <{>— 90* with respect to the 
cone axis, shown partly in section; 

FIG, 4 is a schematic top view in the direction of the 
rotational axis of the apparatus according to FIG. 3; 

FIG. 5 shows the transport device for disk-shaped 5 
articles at an apparatus according to FIGS. 2 to 4; 

FIG. € illustrates schematically the principle of the 
inventive apparatus according to FIGS. 2 to 5; 

FIG. 7 is a schematic illustration analogue to FIG. 6 
of a further embodiment of the inventive apparatus; 10 

FIG. S is an illustration in accordance with FIGS. 6 
or 7 of a still further embodiment of the inventive appa- 
ratus; and 

FIG. 9 illustrates schematically a further embodiment 
of the inventive apparatus. 15 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 2 is an illustration designed in section of an 
inventive vacuum process apparatus in a first configura- 20 
tion. It includes a drive motor I on the axis A as physi- 
cal drive axis 3 t to which at least one transport arm 5 is 
mounted. The axis As of the arm 5 extends at an angle, 
for instance of 45* relative to the rotation axis A. If the 
drive axis 3 is caused to rotate by means of the motor 1 25 
such as indicated by <a, the transport arrn(s) 5 sweeps 
over a conical trajectory surface having a cone angle <f> 
of 45*. Two stations are illustrated in FIG- Z A first 
station 7 is for instance and as illustrated designed as 
load lock. It includes a first frame 9 and a second frame 30 
13 which can be moved upwards and downwards and 
which is flanged onto the first frame 9. Inside of the 
drivingly upwards and downwards movable frame II a 
scaling frame 12 is provided which determines the 
opening 13 of the station and thus its area, having a 35 
surface normal An of said area. The lock station 7 in- 
cludes a cover 15 which is linearly displaceable in the 
direction jl Quite obviously it also can be pivotable for 
opening and closing, around a vertical axis in FIG. 2. In 
its dosed, illustrated position it is placed sealingly onto 40 
the sealing frame 12 by a lowering of the intermediate 
frame 11 in the direction y. 

Thus, the lock station 7 becomes sealed against the 
environment U. 

The transport arm 5 carries al one end as conveyor 45 
portion a disk or plate 19 on which an article to be 
processed rests, in the illustrated example a CD or a 
magneto-optical storage disk 21, centered at the plate 19 
by a central pin 17. As shown by broken lines the plate 
19 at the supporting arm 5 can be moved back from its 50 
seat {illustrated) at the sealing frame 12 towards the 
rotation axis A and thus the lock may be opened at the 
side of the transport device. Because the transport de- 
vice 3, 5, 19 of the apparatus illustrated in FIG. 2 is 
located in a vacuum tight chamber K the plate 19 must 55 
here not necessarily contact the frame 12 in a sealed 
manner. This situation is obviously different when the 
chamber K itself is not vacuum tight. The article 21 is 
conveyed by the transport arm by rotating of the shaft 
3 by means of the motor 1 towards the second station 27 60 
illustrated. The driving arrangement at the transport 
arm 5, the specific construction thereof noi forming 
part of the present invention, and for which various 
possibilities regarding its design will come to mind to 
the person skilled in the corresponding an, is sealed by 65 
a bellows 23 in a vacuum tight manner agains* the inte- 
rior of the chamber K. By rotating of the transport arm 
5, the article, namely e.g. the disk 21, is transported imo 
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the area of an opening 25 of the second illustrated sta- 
tion 27. The opening 25 determines the surface normal 
A250f the opening area. From the approach position Q 
illustrated by broken lines, the conveyor plate 19 with 
the disk 21 is again raised into the position illustrated by 
full lines by means of the mentioned, for instance pneu- 
matic driving arrangement or mechanism at the arm 5, 
such that the plate comes to contact, now e-g. in a 
sealed manner, the edge of the opening 25 of the station 
27 which for instance can be designed as a known etch- 
ing or- coating station. 

FIG. 2 illustrates that on the one hand the stations 7 
and 27 and the flange 29 of the motor 1 are intercon- 
nected in such a manner that they encase the dosed 
chamber K in which the transport device with its arm(s) 
5 moves. The chamber K for the transport device is 
preferably structured vacuum tight against the environ- 
ment U. Depending from the prevailing application or 
operation units (not illustrated) are foreseen at the sta- 
tion 27 and/or at the chamber K and/or at the station 7 
which produce respective atmospheres in an aimed 
manner. Thus, Le. lines for evacuation and/or gas inlets 
are foreseen to the stations 7 and/or 27 and/or to the 
chamber K. A pumping connection 30 for the chamber 
K and a gate 7 are illustrated in FIG. 2 as an example. 

If the apparatus is designed in such a manner that 
some or all station openings are sealingly closed by one 
of the arms 5 foreseen, this leads to the possibility of 
presetting the respective atmospheres in the respective 
individual stations independently from the atmosphere 
in the chamber K. In certain cases, however, it will be 
absolutely sufficient to foresee a common atmosphere 
for the stations and the chamber K for the transporting 
device, so that only the chamber must be conditioned or 
evacuated, such as for example illustrated in FIG. 2, the 
chamber K beside the load lock station 7. 

FIG. 3 illustrates partly in section an apparatus in 
which the arms 5 project perpendicularly from the axis 
3 of the motor, thus defining for a cone angle <S> of 90\ 

A top view of the apparatus according to FIG. 3 is 
illustrated in FIG. 4. The same structural members are 
identified by the same reference numerals- For instance 
six transport arms 5a to 5/ are arranged around the axis 
A, analogue as illustrated in FIG. 3. They serve alter- 
natingly a lock station 7 for the charging and removing 
of e.g. the disks 21 and five further processing stations 
21a to 27e 

In order to treat disk shaped articles such as CD's or 
magneto-optical disks having a central hole, such as the 
disk 21 illustrated in FIG. 2, FIG. 5 illustrates a pre- 
ferred support on the plate 19. Thus, the plate 19 in- 
cludes at its center a pin 22 which has three axially 
extending grooves 23 staggered azimutally by 120*. 
Springs 25 are mounted in these grooves. They project 
towards the upright end of the pin with portions 26 
slightly domed outwards beyond the outer surface of 
the pin, such that the disk 21 can be easily slid e.g. by 
means of a charging roboter over these portions and a 
slight snapping occurs at the portions 26. This depends 
from how much the portions 26 will project over the 
deposited disk 21. This slight snapping-on by the disk 
21 t only slightly over the culmination point P of the 
portions 26, allows also a more easy drawing-off of the 
disk 21 after its processing or treatment, resp. without 
that a drive mechanism being necessary for the retain- 
ing springs 25. 

The basic principle of the apparatus explained with 
reference to FIGS. 2 to 4 is schematically illustrated in 
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FIG. 6. By means of the here eg. three illustrated trans- 
port arms 5a to Sc which rotate around the rotational 
axis A, the indicated exemplarily three stations 27 with 
their openings are served. In the manner as illustrated 
by the limiting line 29 a transport device chamber K 
may be formed. During its rotation o> the transport 
device sweeps over a conical surface having a cone 
angle 4> and serves the stations 27 of which the openings 
25 determine the surface normal A25. Latter are di- 
rected in the direction of generatrix lines of the cone 
which is swept over. Hie openings 25 of the stations 27 
are located on a great circle of the cone trajectory sur- 
face which is swept over, Lc all have the same distance 
from the tip S of that cone surface. 

In FIG. 7 a further embodiment of the apparatus is 
schematically illustrated. Here, stations located along 
the illustrated trajectory cone surface 31 svwpt over by 
the arms, are positioned on a first great circle 33 and 
further stations of which only one is illustrated are lo- 
cated on a second great circle 35. The surface normals 
A25 of the openings extend again in direction of the 
generatrix lines m of the cone 3L In order to serve the 
openings 25 of stations 27 which are located on different 
great circles 33, 35 the arms 5 can be drivingly elon- 
gated or shortened such as schematically shown at 37, 
such as for instance by a pneumatic telescope drive, eg. 
covered by a here not illustrated bellows, analogue to 
the bellows 23 of FIG. 2. Accordingly, it becomes pos- 
sible to position stations not only on one great circle 
such as in the apparatus according to FIGS. 2 to 4, but 
staggered azimutally, a, on a plurality of great circles of 
the cone 31. 

In a further embodiment of the invention according 
to FIG. 8 the arms can also be elongated or shortened as 
again shown at 37 and carry a conveyor plate 19a. Ad- 
ditionally, the angle <f> of the trajectory cone is adjust- 
able eg. in a driven manner such that it is possible to 
sweep over respective cones having different cone an- 
gles <J>. Accordingly, it is possible to serve stations lo- 
cated arbitrarily within large limits. Additionally, the 
conveyor plate 19a is "supported angularly at an angle 
£=90* at the respective arm 5 and, such as illustrated 
by p, rotatable around the arm axis A5. The setting of 
the cone angle <f> of the elongating or shortening of the 
arm and of the rotating amount at p, as well, is prefera- 
bly accomplished drivingly controlled such that it be- 
comes possible to serve by such an arrangement stations 
with their openings 25 which are practically positioned 
arbitrarily regarding their orientation and distribution 
in space. The preferably foreseen chamber K of the 
transport device is again indicated by broken lines. 

According to FIG. 9 the rotational axis A lies verti- 
cally. The arms 5 arc L-shaped and mounted so that the 
conveyor plates 19 lie horizontally. This has the sub- 
stantial advantage that thus articles on the plates must 
not be fastened or held, rcsp. The drive means at the 
arms for the movement of the plates are positioned 
inside of bellows 23. 

By the inventive concept and a correspondingly de- 
signed vacuum process apparatus, it becomes possible 
to design extremely compact apparatuses having a plu- 
rality of individual process stations including load locks, 
whereby looking back to FIG. 2 it follows automati- 
cally that, if desired, optimally short conveyance paths 
may be realized or the volumes to be conditioned can be 
minimalizcd, rcsp. 

While there are shown and described present pre- 
ferred embodiments of the invention it is to be distinctly 



8 

understood that the invention is not limited thereto, but 
may be otherwise variously embodied and practiced 
within the scope of the following claims. 
I claim: 



1. A vacuum process 
apparatus for processing at 
least one workpiece, 
comprising a chamber with[:] 

at least two 
openings defining respective 
opening areas [ for one of 
treating and handling said 
at least one workpiece 
thereat] ; and 

a transport 
device [ , comprising] having 

a drive shaft 
rotatable around a 
rotational axis of said 
drive shaft; 

at least two 
conveyors [arranged at said 
transport device] for at 
least one workpiece each[, 
said transport device 
comprising] j^^nd a transport 
arm. for each conveyor 
[projecting from] 
operativelv associated with 
said drive shaft; 

said arms being 
operatively coupled to said 
conveyors to move said 
conveyors independently of 
each other relative to said 
drive shaft. 

Z The apparatus of claim 1, said openings defining an 
opening area each, with normals on said opening areas 
being warped with respect to said rotational axis. 

3. Hie apparatus of claim 1, wherein said conveyors 
are movable at least one of parallel to said drive shaft 
and of normally with respect to said drive shaft. 

4. The apparatus of claim 1, wherein said conveyors, 
once positioned adjacent one of said openings by rota- 
tion of said transport device, are movable towards and 
from said opening in a normal direction of said opening 
areas. 

5. The apparatus of claim 1, wherein rotation of said 
transport device around said rotational axis substan- 
tially define a cone shaped trajectory surface with a 
cone opening angle with respect to said rotational axis 
of not more than 90*. 

6. The apparatus of claim 5, wherein each of said 
openings defines an opening area, with normals on said 
opening areas pointing in a direction of respective gen- 
eratrix of said cone-shaped trajectory surface. 
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7. The apples ofcton * J^*^^ 

Sr^Vpt^STn^ting by one of said openings 

inlet means and pumping means at least ai 

^t^aS^of claim 1, wherein at least one of 

10. inc - ^ member for seahngly 

^1 ^elp^tus of claim 10, wherein said seal me m - 

spect to said pin- 

15, The apparatus of claim 1, said workpiece being 
one of compact disk workpiece^ and of magneto-optical 
storage disk workpieccs. 

16, A vacuum chamber 
for processing at least one 

workpiece, comprising at 
least two openings defining 
respect i ve opening areas 
[for treating or handling 
said at least one workpiece 

. thereat] ; a transport device 
with a drive shaft for 
rotating said transport 
device around a rotational 
axis of said drive shaft; at 
least two conveyors 
[arranged at said transport 
device for the workpiece 
thereat , said transport 
device further comprising]^ 
and a transport arm for each 
conveyor [pro j ect ing from] 
nppraMvely associated with 
said drive shaft [ ; said 
arms] each being 

operatively coupled to one 
of said conveyors to move 
said conveyors i independently 
of each other relative to 
said drive shaft. 
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17. The chamber of claim 16, wherein each of sa.*. 
openings defines an opening area with, normals on said 
opening areas being warped with respect to said rota- 
tional axis. 

IS. The chamber of claim 16, wherein said conveyors 
are movable at least one of parallel to said rotational 
axis and of normally with respect to said rotational axis. 

19* The chamber of claim 16, wherein said conveyors, 
once positioned adjacent one of said openings by rota- 
tion of said transport device, are movable towards and 
from said opening in a normal direction of said opening 
areas. 

20. The chamber of claim 16, wherein rotation of said 
transport device around said rotational axis substan- 
tially defines a cone-shaped trajectory surface, with a 
cone opening angle with respect to said rotational axis 
of not more than 90*. 

21. The chamber of claim 20, wherein each of said 
openings define an opening area with, normals on said 
opening areas pointing in a direction of respective gen- 
eratrix of said cone-shaped trajectory surface. 

22. The chamber of claim 21, wherein said openings 
are arranged along a circle intersected by said cone- 
shaped trajectory surface by a geometric plane ar- 
ranged perpendicular to said rotational axis. 

23. The chamber of claim 16, wherein at least one of 
said conveyors comprise a seal member for sealingly 
closing one of said openings when said at least one 
conveyor is rotated adjacent to said opening by said 
transport device. 

24. The chamber of claim 23, wherein said seal mem- 
ber is formed by a conveyor plate for said at least one 
workpiece. 

25. The chamber of claim 16, wherein said conveyors 
comprises a conveyor plate with a projecting position- 
ing pin for positioning a disk shaped workpiece with a 
central bore. 

26. The chamber of claim 25, further comprising 
holding means for said at least one workpiece on said 
conveyor plate. 

27. The chamber of claim 16, wherein said holding 
means is formed by spring means acting radially with 
respect to said pin. 

28. The chamber of claim 16, wherein said conveyors 
are configured to hold workpieces in the form of one of 
compact disk workpieces and of magneto-optical stor- 
age disk workpieces. 

29. The chamber of claim 16, wherein said conveyors 
comprise a support plate with an upstanding pin; spring 
loaded holding portions around said pin being biased 
radially outwardly with respect to said pin, and further 
comprising holding portions projecting outwardly with 
respect to said pin and being biased slightly outside the 
surface of said pin. 
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30 . A vacuum chamber 
with at-- least two o penings 
and a workpiece tr ansport 
arrangement wi th which — £t 
least one workpiece within 
the chamber is geleotivelv 
brought into a pos i t ion 
adjacent to one of said 

openings . whereby t^e 

transport arrange ment i s 
provided within the chamber 

rot at abl v a round a 

rotational axis and carries 
at least two membe rs for 
holding a work piece each, — a 
rotation drive is pr ovided 
to rotate said wo rkpiece 

transport arrangement , and 

at least two displ acement 
drives are provided for 
dis placing said at le ast one 
workpiece each with respect 
to said i-ransport 

a r rangement whereby said 

members are «<=»1 ectivelv 
brought into a position 

a 1 igned wi t h one of said 

openings bv ro tation of said 
transport arrangeme nt and 

from such position a 

workpiece is disp laceable 
towards and from said 

opening bv one of said 

displacement drives , and 

said member an d said 

displacement drives are 

ope rat i ve 1 v mount ^ d on said 

transport arrang ement 

rotation drive. 

31 „ A vacuum chamber 
with at least two openings 
and a workpiece t ransport 

arrangement ' with which ^t 

least one workpiece within 
the chamber 5 s selec tively 
brought into a position 
ad-iacent to one of said 

opening? r whereby t^e 

t r anspor t arrang ement i s 
provided within the chamber 

rotatably around a 

rotational axis and carries 
at least two members for 
holding a wor k piece each, — a 
rotation drive is provided 



12 



ro rotate said w orkpiece 

transport arr angement , and 

at least two displ acement 

drives are p rovided for 

dis placing said at least one 
workpiece each with respect 
to said transport 

a rranaeip ^nr whereby said 

members are selectively 

Wrought into a position 

aligned with o ne of said 

o penings by rota tion of said 

transport arrangement and 

from such position a 

workpier?e is d-i splaceable 

towards from said 

o pening by one of ^ said 

displacement drives in ^ a 

direction with a radial 

component rela Hvp. to said 
rotational axi s. and — said 

d-i s place ^^nt- drives are 

operable indep endently of 

each other. 

32 . A vacuum cham ber , 
comprising 

at least two 

openings definin g respective 

o pening areas ; and a 

transport devi ce operatively 
arranged relate to the at 

1 east two openings and 

including a m ember movable 
relative to ^ rotational 
axis thereof. at- least two 
nonvevo-rs for transporting 
at least one w orkpiece each, 

and at least one linear 

drive for each o f said at 

least two conveyors being 

operativfilv co upled between 

said movable member and a 

respective co nveyor of said 
at least two oonvevors — and 
oonfigUT-ed tip 1 i nearly move 
said res pectiv e oonvevors 
relative to said movable 
member indepen dently ^ from 

other c onve yors of said at, 

least two con veyors, 

33 „ A vacuum chamber 
with at least two openings 
and a workpie r^ transport 
arrangement with which — at 
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least one workpiece within 
the chamber is select ivelv 
brought into a position 
adjacent to one of said 

openings , whereby the 

t ransport arrangement i s 
provided within the chamber 
rotatably ' around a 
rotational axis and carries 
at least one member for 
holding a workpiece, a 
rotation drive is provided 
to rotate said workpiece 
transport arrangement, and a 
sealed displacement drive is 
arranged between said 
transport arrangement and 
said at least one member for 
displacing a workpiece with 
respect to said transport 
arrangement , whereby said 
member is selectively 
brought into a position 
aligned with one of said 
openings bv rotation of said 
t ransport arrangement and 
from such position a 
workp iece i s displaceabl e 
towards and from said 
opening bv said displacement 
drive, and said member and 
said displacement drive are 
operat ivelv mounted relative 
to said transport 
arrangement rotation drive. 

34 . A method of 

processing at least one 
workpiece , comprising the 
steps of 

rotating a 

transport device member 
around a rotational axis to 
bring the at least one 

workpiece adi acent an 

opening in a vacuum chamber 
having at least two 
openings , and 

moving at least 
two conveyors with at least 

one movement component 

radial relative to said 

rotational axis, 

independently of each other 
relative to the transport 
device member so as 
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one «™-lgniece towards 
awa y fhe adiacent 

o pening . 
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As the below named inventor-, I hereby declare that my 
citizenship, residence postal address and residence are as stated 
below; that I verily believe myself to be the original, first and 
sole inventor of the invention entitled: 

VACUUM PROCESSING APPARATUS 

the specification of which is attached hereto and includes 
original Df-S. Patent No. 5,245,736, issued September 21, X9S3, 
and amendments thereto as required by 37 C.F.R. § 1.171 et seq. 

I verily believe that the original tT.S. Patent Ho. 5,245,736 
is partly inoperative by reason of the fact that I claimed both 
more and lesf than I had a right to claim in the Patent as 
specified hereinafter- In particular. Claims 1 and 1€ I were 
insufficient because they did not recite independent movement of 
Se conveyors relative to the drive shaft. However, Claims ;1 and 
16 also contained unnecessary limitations xn reciting that the 
at least two openings are provided for at least one of treating 
and handling at least one workpiece thereat, in reciting that ttte 
at least two conveyors are arranged at the transport device and 
in reciting that the transport arm for each conveyor prefects 
from the drive shaft. In addition, Claim 1 also contains formal 
errors which are correctable by eliminating the colon xn line 2, 
adding —and— in the- fifth line, changing "comprising" to -- 
having-- in the sixth line, eliminating redundant language in the 
form of ", said transport device comprising" m the tenth and 
eleventh lines and substituting —and— therefor, and inserting - 
-drive-- between "said" and "shaft" in the fourteenth line. 
Likewise, Claim 16 contains formal errors which are correctable 
by deleting -said transport device further comprising- in the 
eighth line and adding — , and— thereafter, eliminating 
redundant language in the form of said arras" and substituting 
—and-- therefor, and inserting --drive-- between "said" and 
"shaft" in the eleventh line- Claims 30 through 33 have been 
added to more comprehensively cover a combination of elements 
comprising the vacuum chamber. That is, Claim 30 defines at 
least two holders, at least two displacement drives and the 
relationship of the holders and displacement drives relative to 
a rotatable transport, arrangement , Claim 31 defines an apparatus 
which do not require the displacement drives to be coupled to tne 
transport arrangement but does require independently operable 
drives having a radial movement component- Claim 32 <Je£ines a 
linear drive for each of the conveyors, and Claim 33 defines a 
rotatable transport arrangement which carries one member for 
holding a workpiece, and a sealed displacement drive between the 
transport mechanism and' the member. Claim 34 has been added to 
define the novel and unobvious workpiece processing method 
described in the Specification in connection with a vacuum 
chamber and at least two independently movable conveyors. 
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The assignee of this patent recently discovered the errors 
in Claims 1 and 16 ard the need for additional claims upon 
reviewing the patent in relation to competitive devices and a 
reference, namely German Off enlegungescbrift 2529018, whose 
relevance to the claimed subject matter was only recognized after 
issuance of this patent. The errors were made without deceptive 
intention and arose from the ^familiarity of assignee's counsel 
with the relevance of said German reference in relation to the 
original Claims 1 and 16, as well as the congpetitive devices, and 
upon further review of claim format after reviewing the necessity 
to seek reissue of the original claims, 

I offer to surrender the original patent and/or provide an 
appropriate affidavit or declaration in the event the same is 
lo*t, upon the indication of allowability of the reissue patent 
application* 

I hereby state that I have reviewed and understand the 
contents of the above-identified Specification, including the 
Claims, as amended by any amendment referred to above. I 
acknowledge the duty to disclose information which is material 
to the examination of this application in accordance with Title 
37, Code of Federal Regulations, § 1.56 (a). 

I hereby claim foreign priority benefits tinder Title 35, 
United States Code §119 of any foreign application (s) for patent 
or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's 
certificate having a filing date before that of the application 
on which priority is claimed: 

Prior Foreign Application (s) Priority Claimed 

4117969 Germany ?i May 1991 t Yes 

(Number) {Country) {Day/Month/Year) 



(Number) (Country) (Day/Month/Year) 

I hereby claim the benefit under Title 35, United States 
Code, § 120 of any United States application (s) listed below and, 
insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States 
application in the manner provided by the first paragraph of 
Title 35, United States Code, §112, I acknowledge the duty to 
disclose material information as defined in Title 37, Code of 
Federal Regulations, S 1.56 (a) which occurred between the filing 
date of the prior application and the national or PCT 
international filing date of this application: 
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888 ,111 
{Application 
Serial No.) 



M*v IS. 1992 



(Filing Date) 



IT.S.P. 5.245. 736 
for which this is 
reisaue atreln. 
(patented 9/21/93) * 



I hereby appoint as principal attorneys: 

Herbert I- Cantor*, Reg. No. 24,392; James F. McKeown, Reg, No. 
25,406; Donald D. Evenson, Reg. No. 26,160; Joseph D. Evans, Reg- 
No. 26,269i Gary R. Edwards, Reg. No. 31,824; Jeffrey D- Sanok, 
Reg. No. 32,169, and Corinne M. Pouliquen, Reg. No. 35,753, to 
prosecute and transact all business in the Patent and Trademark 
Office connected with this application and any related United 
States and international applications. Please direct all 
communications to: 

Evenson, KcKeown, Edwards & Iienahan 
1200 G Street, N«Ww Suite 700 
Washington, D.C. 20005 
Telephone j (202) 628-8800 
Facsimile: (202) 628-8844 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under S1001 of Title 18 of the united 
States Code, and that such willfnl false statements may 
jeopardize the validity of the application or any patent issuing 
thereon. 



INVia*T0R: 
Citizenship • 

Postal Ad6ra6s/&eei<aeticex 
Date 



Roman Schertler 
Austria 

Lorenz Schertlei 



strasse 18 



Wolfurt, Austria 



Signature 




ASSIGNEE'S CONSENT 

Balsers Aktiengesellschaft, assignee of the entire right, 
title and interest in and to U.S. Letters Patent No. 5,245,736, 
hereby assents to the filing of the attached application for 
reissue of said patent in accordance with 37 CJ.F.R. ^ * 1 ' 7 ° 
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